Do not spend vast sums of money to buy machinery that you are going to set down on top of existing dysfunctional institutions. The Internet, for example, will not fix your schools. Perhaps the Internet can be part of a much larger and more complicated plan for fixing your schools, but simply installing an Internet connection will almost surely be a waste of money.
Phil Agre, Telematics and Informatics 15(3), 1998, pages 231-234.
In 1922 Thomas Edison predicted that "the motion picture is destined to revolutionize our educational system and . . . in a few years it will supplant largely, if not entirely, the use of textbooks." Twenty-three years later, in 1945, William Levenson, the director of the Cleveland public schools' radio station, claimed that "the time may come when a portable radio receiver will be as common in the classroom as the blackboard." Forty years after that the noted psychologist B. F. Skinner, referring to the first days of his "teaching machines," in the late 1950s and early 1960s, wrote, "I was soon saying that, with the help of teaching machines and programmed instruction students could learn twice as much in the same time and with the same effort as in a standard classroom." 1 For two decades now computers have been touted as a new technology that will revitalize education. In the eighties they were proposed as tutors, tutees, and drillmasters but none of those ideas seem to have taken hold. 2 Now the latest proposal is that somehow the power of the World Wide Web will make possible a new approach to education for the twenty-first century in which each student will be able to stay at home and yet be taught by great teachers from all over the world.
Many influential people in the United States, including Al Gore, believe that the development of the Internet will solve the problems of our current educational system. 3 At the secondary school level, we will no longer have to worry about crammed classes, a deficient infrastructure, or the lowering of standards, and at the college level, we will be able to leave behind the demographic difficulties posed by too many students, limited access to the most expensive universities, and the need for constant retraining as skill requirements change. If the new technology is put to use in the right way, they maintain, a first class education will be available to everyone, everywhere in so far as they master the relevant information technology.
The implementation of this vision is well underway. Reed Hundt, who was from 1993 to 1997 Chairman of the Federal Communications Commission presiding over the implementation of the Telecommunications Act of 1996 and helping to negotiate the World Trade Organization Telecommunications Agreement, has no doubts or reservations about the power of the Net to transform education. Indeed, he is euphoric. He boasts that under his guidance the nation began the largest single national program ever to better education from K through 12-the Snowe-Rockefeller Amendment to the 1996 Telecommunications Act, which at this very moment is causing $4 billion dollars in new money to be spent to put the Internet in every classroom in the country.
And he goes on triumphantly:
The mayor of Philadelphia told me that this particular feature was the most important thing done by the federal government for education in his lifetime. Rudy Giuliani told me that this would transform education in New York. I have been told the same thing by all the urban city mayors. In rural areas, the same message is coming forth.
It's a bit hard to see what specific vision of the Net's educational power could generate all this excitement, and Hundt's explanation of what the new contentedness will enable teachers and students to do only adds to the puzzle:
It is a transformation for education, K through 12. We have always followed the following view. Teachers should be isolated with students. . . . We should never have up-to-date information on any child. . . . It should be impossible to have a dialogue between parents and teachers on how kids are doing. Information should be hoarded, concealed, or destroyed. It should not be created, shared, developed, or learned from. We should make distance learning extremely expensive and hard to accomplish, awkward technologically, and economically impossible to implement. . . .
No doubt the Net can change all that, which means that, as far as the public schools are concerned, all one will get for their 4 billion dollars is an efficient e-mail system linking teachers, administrators and parents, and, for students, access to a lot of on-line information.
(Also some kind of distance learning is mentioned but not explained.) But it's hard to see what this transformation in the method of communication of those involved in secondary education has to do with what goes on in the classroom. What proposed change in the method of education generates all the excitement?
The claims for universities are a lot more specific but, as we shall see, equally irrelevant. Hundt goes on:
I went back to my old school, Yale, and the dean of one of the professional schools told me: "Number one, the historic, primary purpose of the university was to have a library so that scholars could gather around it. And second, scholars could meet other scholars and work and talk to them. And third, there would be a validation system so that smart people would be stamped: grade A, Yale; grade A, University of Wisconsin at Madison-whatever. And fourth, it's a place of quiet contemplation.
All four of these purposes of a university are not just jeopardized but are probably invalid in the information age. No particular reason to go anywhere to have a library when the libraries of the world are available at your fingertips. No particular reason for scholars to actually physically meet with scholars. When you look at the reality in higher education today, the communities of scholars that interact with each other are on the Net; they're not in person anymore. . . . In terms of validation, how long will a validation system last when fundamentally the Internet disintermediates those systems? And last, in terms of quiet contemplation, it doesn't get any quieter than if you live exactly where you want to live.
So, he said, as far as he could tell, the whole idea of, in his case, Yale University, was threatened. . . . Now what is striking about this Dean's four points as reported by Hundt is that there isn't a word about the role of the university in educating students. Once a university education is defined as a way for scholars to collect information and talk to each other or be left alone, they don't need to be bodily present to each other, and so it looks like the Net could easily replace that vision of the University.
When Hundt attempts to include the students whom the Dean seems to have overlooked, he sees them as consumers of information.
The Internet . . . disintermediates everything. And insofar as the university itself is the retailer of knowledge to the consumer, the student, it is disintermediated. Now all that's necessary is for people to be able to trust the new Internet system of education to bring down that old system. 4 Granted that, insofar as education consists in sending facts from someone who has a lot of information to those who don't have it, the Web works well, but so would videotapes or any recording medium. There must be something more than information-consumption going on in distance learning or there is no point in adding the Internet to the canned lecture. Hundt goes on about empowering the individual scholar, education for all, getting rid of elite universities, but he adds nothing helpful about what education is supposed to be once the Net disintermediates everything.
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Of course, many educators hold the opposite view-viz. that colleges and universities are engaged in education, and that education requires face to face interaction between teachers and students. For example, Nancy Dye, President of Oberlin College, is sure that "learning is a deeply social process that requires time and face-to-face contact. That means professors interacting with students." 6 Likewise, The New York Times reports that "the American Federation of Teachers, . . . critical of the sterility of distance learning, noted, 'All our experience as educators tells us that teaching and learning in the shared human spaces of a campus are essential to the undergraduate experience. ' " 7 But neither side gives us any reason to accept their pronouncements. In the face of this stand-off with no arguments on either side, we have to take a careful look at education in the light of the new possibilities for distance learning and ask: Can distance learning enable students to acquire the skills they need in order to be good citizens skilled in various domains? Or, does learning really require face to face engagement, and , if so, why? Just what goes on in classrooms, lecture halls, seminar rooms, and wherever skills are learned?
First, we need to get clear about what skills are and how they are acquired. 8 So, before seeking to evaluate the conflicting claims concerning distance learning, I'll lay out briefly what seem to be the stages in which a student learns by means of instruction, practice, and, finally, apprenticeship, to become an expert in some particular domain and in everyday life. The question then becomes: can these stages be implemented and encouraged on the Web?
Stage 1: Novice
Normally, the instruction process begins with the instructor decomposing the task environment into context-free features that the beginner can recognize without the desired skill. The beginner is then given rules for determining actions on the basis of these features, like a computer following a program.
For purposes of illustration, I'll consider three variations: a motor skill, an intellectual skill, and what takes place in the lecture hall. The student automobile driver learns to recognize such domain-independent features as speed (indicated by the speedometer) and is given rules such as shift to second when the speedometer needle points to ten. The novice chess player learns a numerical value for each type of piece regardless of its position, and the rule: "Always exchange if the total value of pieces captured exceeds the value of pieces lost." The player also learns to seek center control when no advantageous exchanges can be found, and is given a rule defining center squares and one for calculating extent of control.
In the classroom and lecture hall, the teacher supplies the facts and procedures that need to be learned in order for the student to begin to develop an understanding of some particular domain. The student learns to recognize the features and follow the procedures by drill and practice. Hundt is right that, as long as students are merely consumers of information, as they are at this stage, they don't need to be in a classroom with each other and a teacher at all. Each can learn at his own terminal, wherever and whenever is convenient. Clearly, in this way the Internet can offer an improved version of the correspondence course, but this can't be what the enthusiasts are shouting about.
In any case, merely following rules will produce poor performance in the real world. A car stalls if one shifts too soon on a hill or when the car is heavily loaded; a chess player who always exchanges to gain points is sure to be the victim of a sacrifice by the opponent who gives up valuable pieces to gain a tactical advantage. Understanding a language or a science is much more than memorizing the elements and the rules relating them. The student needs not only the facts but also an understanding of the context in which that information makes sense.
Stage 2: Advanced Beginner
As the novice gains experience actually coping with real situations and begins to develop an understanding of the relevant context, he or she begins to note, or an instructor points out, perspicuous examples of meaningful additional aspects of the situation or domain. After seeing a sufficient number of examples, the student learns to recognize these new aspects. Instructional maxims can then refer to these new situational aspects, recognized on the basis of experience, as well as to the objectively defined nonsituational features recognizable by the novice.
The advanced beginner driver uses (situational) engine sounds as well as (non-situational) speed in deciding when to shift. He learns the maxim: Shift up when the motor sounds like it's racing and down when it sounds like it's straining. Engine sounds cannot be adequately captured by a list of features, so features cannot take the place of a few choice examples in learning the relevant distinctions.
With experience, the chess beginner learns to recognize overextended positions and how to avoid them. Similarly, she begins to recognize such situational aspects of positions as a weakened king's side or a strong pawn structure, despite the lack of precise and situation-free definitions. The player can then follow maxims such as: attack a weakened king's side. Unlike a rule, a maxim requires that one already have some understanding of the domain to which the maxim applies. 9 At school, mere information is contextualized so that the student can begin to develop an understanding of its significance. The instructor takes on the role of a coach who helps the student pick out and recognize the relevant aspects that organize and make sense of the material. Though aspects can be presented to passive students in front of their terminals, it is more efficient for the students to attempt to use the maxims that have been given them, whereas the instructor points out aspects of the current situation to the student as the student encounters them. Here the teacher needs to be present with the student in the actual situation of thought or action.
Still, at this stage, learning, whether it takes place at a distance or face to face, can be carried on in a detached, analytic frame of mind, as the student follows instructions and is given examples. But to progress further requires a special kind of involvement.
Stage 3: Competence
With more experience, the number of potentially relevant elements and procedures that the learner is able to recognize and follow becomes overwhelming. At this point, since a sense of what is important in any particular situation is missing, performance becomes nerve-wracking and exhausting, and the student might well wonder how anybody ever masters the skill.
To cope with this overload and to achieve competence, people learn, through instruction or experience, to devise a plan, or choose a perspective, that then determines which elements of the situation or domain must be treated as important and which ones can be ignored. As students learn to restrict themselves to only a few of the vast number of possibly relevant features and aspects, understanding and decision making becomes easier.
Naturally, to avoid mistakes, the competent performer seeks rules and reasoning procedures to decide which plan or perspective to adopt. But such rules are not as easy to come by as are the rules and maxims given beginners in manuals and lectures. Indeed, in any skill domain the performer encounters a vast number of situations differing from each other in subtle ways. There are, in fact, more situations than can be named or precisely defined, so no one can prepare for the learner a list of types of possible situations and what to do or look for in each. Students, therefore, must decide for themselves in each situation what plan or perspective to adopt without being sure that it will turn out to be appropriate.
Given this uncertainty, coping becomes frightening rather than merely exhausting. Prior to this stage, if the rules don't work, the performer, rather than feeling remorse for his mistakes, can rationalize that he hadn't been given adequate rules. But, since at this stage, the result depends on the learner's choice of perspective, the learner feels responsible for his or her choice. Often, the choice leads to confusion and failure. But sometimes things work out well, and the competent student then experiences a kind of elation unknown to the beginner.
A competent driver leaving the freeway on an off-ramp curve, learns to pay attention to the speed of the car, not whether to shift gears. After taking into account speed, surface condition, criticality of time, and so on, he may decide he is going too fast. He then has to decide whether to let up on the accelerator, remove his foot altogether, or step on the brake, and precisely when to perform any of these actions. He is relieved if he gets through the curve without mishap, and shaken if he begins to go into a skid.
The class A chess player, here classed as competent, may decide after studying a position that her opponent has weakened his king's defenses so that an attack against the king is a viable goal. If she chooses to attack, she ignores weaknesses in her own position created by the attack, as well as the loss of pieces not essential to the attack. Pieces defending the enemy king become salient. Since pieces not involved in the attack are being lost, the timing of the attack is critical. If she attacks too soon or too late, her pieces will have been lost in vain and she will almost surely lose the game. Successful attacks induce euphoria, while mistakes are felt in the pit of the stomach.
If we were disembodied beings, pure minds free of our messy emotions, our responses to our successes and failures would lack this seriousness and excitement. Like a computer we would have goals and succeed or fail to achieve them but, as John Haugeland once said of chess machines that have been programmed to win, they seek their goal, but when it comes to winning, they don't give a damn. For embodied, emotional beings like us, however, success and failure do matter. So the learner is naturally frightened, elated, disappointed, or discouraged by the results of his or her choice of perspective. And, as the competent student become more and more emotionally involved in his task, it becomes increasingly difficult for him to draw back and adopt the detached maxim-following stance of the advanced beginner.
But why let learning be infected with all that emotional stress? Haven't we in the West, since the Stoics, and especially since Descartes, learned to make progress by mastering our emotions and being as detached and objective as possible? Wouldn't rational motivations, objective detachment, honest evaluation, and hard work be the best way to acquire expertise?
While it might seem that involvement could only interfere with detached rule-testing, and so would inevitably lead to irrational decisions and inhibit further skill development, in fact, just the opposite seems to be the case. Patricia Benner has studied nurses at each stage of skill acquisition. She finds that, unless the trainee stays emotionally involved and accepts the joy of a job well done, as well as the remorse of mistakes, he or she will not develop further, and will eventually burn out trying to keep track of all the features and aspects, rules and maxims that modern medicine requires. In general, resistance to involvement and risk leads to stagnation and ultimately to boredom and regression. 10 Since students tend to imitate the teacher as model, teachers can play a crucial role in whether students will withdraw into being disembodied minds or become more and more emotionally involved in the learning situation. If the teacher is detached and computer-like, the students will be too. Conversely, if the teacher shows his involvement in the way he pursues the truth, considers daring hypotheses and interpretations, is open to student's suggestions and objections, and emotionally dwells on the choices that have lead him to his conclusions and actions, the students will be more likely to let their own successes and failures matter to them, and rerun the choices that lead to these outcomes.
In the classroom and lecture hall the stakes are less dramatic than the risk of having a car accident while driving or of losing an important game of chess. Still, there is the possibility of taking the risk of proposing and defending an idea and finding out whether it fails or flies. If each student is at home in front of his or her terminal, there is no place for such emotional involvement. On the contrary, the correspondence-course model of anonymous information consumers that promoters of distance learning seem to have in mind when they say that the course material will be available to anyone, anywhere, anytime, makes such involvement impossible. But, even if we drop the anytime, and suppose that the students are all watching the professor at the same time, as with interactive video, and everyone watching hears each student's question, each student is still anonymous and there is still no class before which the student can shine and also risk making a fool of himself. The professor's approving or disapproving response might carry some emotional weight, but it would be much less intimidating to offer a comment and get a reaction from the professor if one had never met the professor and was not in her presence. Thus, those who think like President Dye and The American Federation of Teachers may well be right. The Net's limitations where embodiment is concerned-the absence of face to face learning-may well leave students stuck at competence.
Stage 4: Proficiency
Only if the detached, information-consuming stance of the novice, advanced beginner, and distance learner is replaced by involvement, is the student set for further advancement. Then, the resulting positive and negative emotional experiences will strengthen successful responses and inhibit unsuccessful ones, and the performer's theory of the skill, as represented by rules and principles, will gradually be replaced by situational discriminations, accompanied by associated responses. Proficiency seems to develop if, and only if, experience is assimilated in this embodied, atheoretical way. Only then do intuitive reactions replace reasoned responses.
As usual, this can be seen most clearly in cases of action. As the performer acquires the ability to discriminate among a variety of situations, each entered into with involvement, plans are evoked and certain aspects stand out as important without the learner standing back and choosing those plans or deciding to adopt that perspective. Action becomes easier and less stressful as the learner simply sees what needs to be done rather than using a calculative procedure to select one of several possible alternatives. When the goal is simply obvious, rather than the winner of a complex competition, there is less doubt as to whether what one is trying to accomplish is appropriate.
To understand this stage of skill acquisition we must remember that the involved, experienced performer sees goals and salient aspects, but not what to do to achieve these goals. This is inevitable since there are far fewer ways of seeing what is going on than there are ways of reacting. The proficient performer simply has not yet had enough experience with the outcomes of the wide variety of possible responses to each of the situations he can now discriminate, to react automatically. Thus, the proficient performer, after spontaneously seeing the point and the important aspects of the current situation, must still decide what to do. And to decide, he must fall back on detached rule and maxim following.
The proficient driver, approaching a curve on a rainy day, may feel in the seat of his pants that he is going dangerously fast. He must then decide whether to apply the brakes or merely to reduce pressure by some specific amount on the accelerator. Valuable time may be lost while making a decision, but the proficient driver is certainly more likely to negotiate the curve safely than the competent driver who spends additional time considering the speed, angle of bank, and felt gravitational forces, in order to decide whether the car's speed is excessive.
The proficient chess player, who is classed a master, can recognize almost immediately a large repertoire of types of positions. She then deliberates to determine which move will best achieve her goal. She may know, for example, that she should attack, but she must calculate how best to do so.
A student at this level sees the question that needs to be answered but has to figure out what the answer is.
Stage 5: Expertise
The proficient performer, immersed in the world of his skillful activity, sees what needs to be done, but decides how to do it. The expert not only sees what needs to be achieved; thanks to his vast repertoire of situational discriminations, he also sees immediately how to achieve his goal. Thus, the ability to make more subtle and refined discriminations is what distinguishes the expert from the proficient performer. Among many situations, all seen as similar with respect to plan or perspective, the expert has learned to distinguish those situations requiring one reaction from those demanding another. That is, with enough experience in a variety of situations, all seen from the same perspective but requiring different tactical decisions, the brain of the expert gradually decomposes this class of situations into subclasses, each of which requires a specific response. This allows the immediate intuitive situational response that is characteristic of expertise.
The chess Grandmaster experiences a compelling sense of the issue and the best move. Excellent chess players can play at the rate of 5 to 10 seconds a move and even faster without any serious degradation in performance. At this speed they must depend almost entirely on intuition and hardly at all on analysis and comparison of alternatives. It has been estimated that an expert chess player can distinguish roughly 50,000 types of positions. For much expert performance, the number of classes of descriminable situations, built up on the basis of experience, must be comparatively large.
The expert driver not only feels in the seat of his pants when speed is the issue; he knows how to perform the appropriate action without calculating and comparing alternatives. On the off-ramp, his foot simply lifts off the accelerator and applies the appropriate pressure to the brake. What must be done, simply is done. As Aristotle says, the expert "straightway" does "the appropriate thing, at the appropriate time, in the appropriate way."
The student, who has mastered the material, immediately sees the solution to the current problem.
What is the role of the teacher at this stage? A student learns by small random variations on what he is doing, and then checking to see whether or not his performance has improved. Of course, it would be better for learning if these small random variations were not random-if they were sensible deviations. If the learner watches someone good at doing something, that could limit the learner's random trials to the more promising ones. So observation and imitation of the activity of an expert can replace a random search for better ways to act. In general, this is the advantage of being an apprentice. Its importance is particularly clear in professional schools.
One thing that professional schools must teach is the way the theory the student has learned can be applied in the real world. One way to accomplish this without apprenticeship is for the school to simulate the surroundings that the students are to function in at a later point in their careers. Business schools provide an instructive example. At American schools of business administration two different modes of thought dominate. One is to be found in the so-called analytical school where most teaching focuses on theory. This type of school rarely produces capable business people who are intuitive experts. The other tradition is based on case studies, where real-life situations are described to the students and discussed. This produces better results.
To become an expert, however, it is not sufficient to have worked through a lot of cases. As we have already seen in discussing the move from competence to proficiency, the cases must matter to the learner. Just as flight simulators work only if the trainee feels the stress and risk of the situation and does not just sit back and try to figure out what to do, for the case method to work, the students must become emotionally involved. So, in a business school case study, the student should not be confronted with objective descriptions of situations, but rather be led to identify with the situation of the senior manager and experience his agonized choices and subsequent joys and disappointments. Provided that they draw in the embodied, emotional student, not just his mind, simulations-especially computer simulations-can be useful. The most reliable way to produce involvement, however, is to require that the student work in the relevant skill domain. So we are back at apprenticeship.
Even where the subject matter is purely theoretical, apprenticeship is necessary. Thus, in the sciences, post-doctoral students work in the laboratory of a successful scientist to learn how their disembodied, theoretical understanding can be brought to bear on the real world. By imitating the master, they learn abilities for which there are no rules, such as how long to persist when the work does not seem to be going well, just how much precision should be sought in each different kind of research situation, and so forth. In order to bring theory into relation with practice, this sort of apprenticeship turns out to be essential.
Even in the humanities where there are no agreed upon theories, the graduate student needs personal guidance. Thus, she normally becomes a teaching assistant where she can interact with a practicing researcher and teacher. The teacher can't help but exhibit a certain style of approaching texts and problems and of asking questions. For example, he may manifest an aggressive style of never admitting he is wrong or a receptive style of soliciting objections and learning from his mistakes. It is their teacher's style more than anything else that the teaching assistants pick up and imitate, even though they usually don't realize that they are doing so. An inspiring teacher like Wittgenstein left several succeeding generations of students not only imitating his style of questioning but even his gestures of puzzlement and desperation.
Stage 6: Mastery
For passing on a style, apprenticeship is the only technique available. However, if what the expert produced were clones of his or her own style, apprenticeship would be stultifying. Taking the notion of apprenticeship seriously, one has to ask how, within this framework, new styles and innovative ability can be developed? The training of musicians provides a clue. If you are training to become a performing musician, you have to work with an already recognized master. The apprentice cannot help but imitate the master, because when you admire someone and spend time with her, her style becomes your style. But then the danger is that the apprentice will become merely a copy of the master, while being a virtuoso performing artist requires developing a style of one's own.
Musicians have learned from experience that those who follow one master are not as creative performers as those who have worked sequentially with several.
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The apprentice, therefore, needs to leave his first master and work with a master with a different style. In fact, he needs to study with several such masters. Journeymen in medieval times, and performing artists even now, when they become good enough to develop a style of their own, travel around and work in various communities of practice. In music, the teachers encourage their students to work with them for a while and then go on to other teachers. Likewise, graduate students usually assist several professors, and young scientists may work in several laboratories.
It is easy for us moderns to misunderstand this need for apprenticeship to several teachers. We tend to think that the music apprentice needs to go to one master, for example, because she is good at fingering, to another because she is good at phrasing, and yet another because she is good at dynamics. That would suggest one could divide a skill into components, which is the wrong way to look at it. Rather, one master has one whole style and another has a wholly different style.
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Working with several masters destabilizes and confuses the apprentice so that he can no longer simply copy any one master's style and so is forced to begin to develop a style of his own. In so doing he achieves the highest level of skill. Let us call it mastery. Such mastery would seem to be out of reach of the distance learner.
Stage 7: Practical Wisdom
Not only do people have to acquire skills by imitating the style of experts in specific domains; they have to acquire the style of their culture in order to gain what Aristotle calls practical wisdom. Children begin to learn to be experts in their culture's practices from the moment they come into the world. In this task, they are apprenticed to their parents from the word go.
Our cultural style is so embodied and pervasive that it is generally invisible to us, so it is helpful to contrast our style with some other cultural style and how it is learned. Sociologists point out that mothers in different cultures handle their babies in different ways. 13 For example, American mothers tend to place babies in their cribs by putting them on their stomachs, which encourages the babies to move around more. Japanese mothers, contrariwise, put their babies on their backs so they will lie still, lulled by whatever they hear and see. American mothers encourage passionate gesturing and vocalizing, while Japanese mothers are much more soothing and mollifying. In general American mothers situate the baby's body and respond to the baby's actions in such a way as to promote an active and aggressive style of behavior. Japanese mothers, in contrast, promote a greater passivity and sensitivity to harmony. Thus, what constitutes the American baby as an American baby is its style, and what constitutes the Japanese baby as a Japanese baby is its quite different style.
The general cultural style determines how the baby encounters himself or herself, other people, and things. Starting with a style, various practices will make sense and become dominant and others will either become subordinate or will be ignored altogether. So, for example, babies never encounter a bare rattle. For an American baby a rattle-thing is encountered as an object to make lots of expressive noise with and to throw on the floor in a willful way in order to get a parent to pick it up. A Japanese baby may treat a rattle-thing this way more or less by accident, but generally, I suspect, a rattle-thing is encountered as serving a soothing, pacifying function like a Native American rainstick.
Once we see that a style governs how anything can show up as anything, we can see that the style of a culture governs not only the babies. The adults in each culture are completely shaped by it too. For example, it should come as no surprise to us, given the sketch of Japanese and American culture already presented, that Japanese adults seek contented, social integration, while American adults are still striving willfully to satisfy their individual desires. Likewise, the style of enterprises and of political organizations in Japan aims at producing and reinforcing cohesion, loyalty, and consensus, while what is admired by Americans in business and politics is the aggressive energy of a laissez-faire system in which everyone strives to express his or her own individuality, and where the state, businesses, or other organizations function to maximize the number of desires that can be satisfied without destructive instability.
Like embodied commonsense understanding, cultural style is too embodied to be captured in a theory, and passed on in courses. It is simply passed on silently from body to body, yet it is what makes us human beings and provides the background against which all other learning is possible. It is only by being an apprentice to one's parents and teachers that one gains what Aristotle calls practical wisdom-the general ability to do the appropriate thing, at the appropriate time, in the appropriate way. To the extent that we were able to leave our bodies behind and live in cyberspace and chose to do so, nurturing children and passing on one's variation of one's cultural style to them would become impossible.
Conclusion
At every stage of skill acquisition beyond the first three, involvement and mattering are essential to the acquisition of skills. Like expert systems following rules and procedures, the immortal pure minds envisaged by futurists like Moravec would at best be competent.
14 Distance learning enthusiasts like Hundt need to realize that only emotional, involved, embodied human beings can become proficient and expert. So, while they are teaching specific skills, teachers must also be incarnating and encouraging involvement. Moreover, learning through apprenticeship requires the presence of experts, and picking up the style of life that we share with others in our culture requires being in the presence of our elders. On this basic level, as Yeats said, "Man can embody the truth, but he cannot know it."
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When one looks at education in detail-from coaching, to manifesting the necessary involvement, to showing how the theory of the domain can be brought to bear on real situations, to developing one's own style-one can see why the university can't be disintermediated. While the Dean Hundt quotes may well turn out to be superfluous, there is plenty of work left for Universities like Yale.
Thus, in so far as we want to teach expertise in particular domains and practical wisdom in life, which we certainly want to do, we finally run up against the most important question a philosopher can ask those who believe in the educational promise of the World Wide Web: can the bodily presence required for acquiring skills in various domains and for acquiring mastery of one's culture be delivered by means of the Internet?
The promise of telepresence holds out hope for a positive answer to this question. If telepresence could enable human beings to be present at a distance in a way that captures all that is essential about bodily presence, then the dream of distance learning at all levels could, in principle, be achieved. But if telepresence cannot deliver the classroom coaching and the lecture hall presence through which involvement is fostered by committed teachers, as well as the presence to apprentices of masters whose style is manifest on a day to day basis so that it can be imitated, distance learning will produce only competence, while expertise and practical wisdom will remain completely out of reach. Hyper-learning would then turn out to be mere hype. So our question becomes: How much presence can telepresence deliver? Notes leads to rigidity rather than the flexibility we associate with expertise. When a risk-averse person makes an inappropriate decision and consequently finds himself in trouble, he tries to characterize his mistake by describing a certain class of dangerous situations and then makes a rule to avoid them in the future. To take an extreme example, if a driver, hastily pulling out of a parking space, is side-swiped by an oncoming car he mistakenly took to be approaching too slowly to be a danger, he may resolve to follow the rule, never pull out if there is a car approaching. Such a rigid response will make for safe driving in a certain class of cases, but it will block further skill refinement. In this case, it will prevent acquiring the skill of flexibly pulling out of parking places. In general, if one seeks to follow general rules one will not get beyond competence. Progress is only possible if, responding quite differently, the driver accepts the deeply felt consequences of his action without detachedly ask himself what went wrong and why. If he does this, he is less likely to pull out too quickly in the future, but he has a much better chance of ultimately becoming, with enough frightening or, preferably, rewarding experiences, a flexible, skilled driver.
One might object that this account has the role of emotions reversed; that the more the beginner is emotionally committed to learning the better, while an expert could be, and, indeed, often should be, coldly detached and rational in his practice. This is no doubt true, but the beginner's job is to follow the rules and gain ex-perience, and it is merely a question of motivation whether he is involved or not. Furthermore, the novice is not emotionally involved in choosing an action, even if he is involved in its outcome. Only at the level of competence is there an emotional investment in the choice of action. Then emotional involvement seems to play an essential role in switching over from what one might roughly think of as a left-hemisphere analytic approach to a right-hemisphere holistic one. Of course, not just any emotional reaction such as enthusiasm, or fear of making a fool of oneself, or the exultation of victory, will do. What matters is taking responsibility for one's successful and unsuccessful choices, even brooding over them; not just feeling good or bad about winning or losing, but replaying one's performance in one's mind step by step or move by move. The point, however, is not to analyze one's mistakes and insights, but just to let them sink in. Experience shows that only then will one become an expert. After one becomes an expert one can rest on one's laurels and stop this kind of obsessing, but if one is to be the kind of expert that goes on learning, one has to go on dwelling emotionally on what critical choices one has made and how they affected the outcome.
11. Klaus Nielsen, "Musical Apprenticeship, Learning at the Academy of Music as Socially Situated," Nordic Journal of Educational Research, Vol. 3, 1997.
12. If we take a closer look at apprenticeship, we find that this kind of training contains important insights for testing as well as teaching. The apprentice becomes a master by imitating a master. He gradually learns how to do the whole task. Since skills are not learned by components but, rather, by small holistic improvements, there is thus no way to test the student in each component of the relevant skill. Where mastery is at stake, the kind of examinations used in most universities and necessarily on the Internet is not useful, and even counter-productive. Rather, instead of giving the apprentice periodic examinations to see if he has mastered the components that are normally mastered by students at his stage, when it seems to the master that an apprentice has learned his craft, he is asked to do what is normally done by an expert in his domain of expertise. For example, if he is learning to make a musical instrument, he may be asked to make, say a violin. But without an examination scored on a normal curve, who is to decide whether or not the apprentice has made a good violin? Only an expert can tell. So the masters gather around and play the apprentice's violin to test it. If the apprentice has made a good violin, he is sent to another master. Otherwise, he is put back to work to gain more experience.
13. To get at the gist of the way style works, I've simplified the specific sociological claims. For 
